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Changes in the outcomes of neonatal intensive care unit at a single center over 12 years

Hyun—Hee Lee, M.D., Tae-Yeon Kim, M.D., Seon—Hee Shin, M.D. and Tae-Jung Sung, M.D.

Department of Pediatrics, College of Medicine, Hallym University, Seoul, Korea

Purpose : The survival rate of very low birth weight infant (VLBWI) had increased as a result of advances in neonatal intensive
care, We evaluated the changes in outcomes of VLBWI who admitted to the neonatal care unit of Hallym University Kangnam

Sacred Heart Hospital,

Methods : Retrospective review of 339 VLBWI who were born from 1st January 1997 to 31th December 2008 were performed,
Outcomes including survival rate, birth weight (BW), gestational age (GA), morbidities, and mortality between period | (1997-

2003) and period Il (2004-2008) were compared.

Results : Overall incidence of VLBWI was 2.3% and it was significantly higher in period 11(3,.3%). Mean BW and GA were

significantly decreased in period Il (£{0,001, P=0.01). The survival rate

increased from period | (59.1%) to period Il (74.2%).

BW-specific survival rate increased in 1,000-1,249 gm and GA-specific survival rate significantly increased in 27-28 weeks and
29-30 weeks, The incidences of respiratory distress syndrome (RDS), retinopathy of prematurity (ROP), sepsis, bronchopulmonary
dysplasia (BPD), intraventricular hemorrhage, periventricular leukomalacia, and necorotizing enterocolitis were same except

patent ductus arteriosus,

Conclusion : The survival rate of VLBWI was increased in period I, especially in less than 1,000 gm and below 27 weeks, This
may be due to recent dramatic improvement of neonatal care, But more efforts are needed to improve outcome during initial
phase and to reduce long term complication such as BPD and ROP, (Korean J Pediatr 2009;52:881-887)
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1. VLBWIQ ¢d Hiz & Bx

HI

oA A 1297 243 2ol F 16,073F ol om
I % VLBWIE 3399 o2 23%Sth o8 7|7tdE nlas)r
A 710 14981(1.4%), 7]l 190(3.3%) 2 17l Bl&] 1171l
A RETE folekAl S tHP<0.001) (Table 1).

2. VLBWIQ| gaX EM

Bt A A8 7)ol 29.3+2.85, 17|04+ 28.2+2.95
Fow, Hit FAATLE e 1,135+262 g, 7] =
1,059£277 g & 17]o] wlal 7)ol Hit Aejds 2 E44F
o] BAXCR oA HadAES ¥ 4 AATHP<0.001,
P=001). 1% % 5% ol=7} H4E 77} 39423 vsdb5+22,
56%2.3 vs 6.1+20¥ o2 7)o nla) M7]ol o8k =k
(P=0.02, P=0.04). 18 3557] AH&7]3E, Aba Fol 71312 57 7]
7 Zboll frolsk o)z 191, TPN ARE: Y& 7] 22.1+
244, T7lell 29.3+27.12 $7]o FoaiA 2@ Jd4FTFS 3
RFIL(P=0.01), ¥ 7172 1710l 40.0+32.7¢, I7]elX+= 57.1
+39.2¥4 2 YER} 7oA BAIH o2 FolatA o LdE<t 9
LA THP=0.01).

7} 71zke] AtRe] B4 E AR TS HU AR ole
710l 30.1x4.44), 7)ol 31.4£4 62 II7] ARES] Yo7} o
TS 4 AJATHP<0.00D). Ag AR IFHFFS HAehke
A 17]0] 16.8%, 11716 43.7% = F ) o] Z7Fal 9 a(P<
0.001), &4 A zHZo|= AME-S 717} 13.4%, 62.6% % YEFR
o (P<0.001), ¥ Z7|9tE L 7] 20.1%, 719l 432%= 1
7ol bl 7)ol felabA Beka(P<0.001), YA1#H 18 e
71014 255%, M7]lME 14.2% % Yegal SAZ o7 f¢
g Aol & BATHP=0.01). T 3ol P2l Fa 7h 7|7 ¥
34%, 58% = FAA Fo4L AU THP=0.290) (Table 2).
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Table 1. Clinical Characteristics and Survival Rate of VLBWI

Period 1 Period 1T

(1997-2003)  (2004-2008)  rotal
Total Deliveries 10625 5,448 16,073
Total VLBWI (%) 149 (14) 190 33) 339 ( 2.3)
Survived VLBWI (%) 88 (59.1) 141 (742) 229 (67.6)

Abbreviation: VLBWI, very low birth weight infant
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Table 2. Clinical Characteristics of VLBWI

Period I (n=149) (%) Period II (n=190) (%) P value
Gestational age (week) 29.3£2.8 282129 0.00
Birth weight (gm) 1,135+265.5 1,059+277.5 0.01
Apgar score at 1 min 3.9+2.3 45+2.2 0.02
Apgar score at 5 min 56+2.3 6.1+2.0 0.04
Duration of ventilator care (days) 9.1+16.4 9.5+17.5 0.82
Duration of total O2 treatment (days) 18.6+22.3 21.5+31.6 0.35
Duration of total parenteral nutrition (days) 22.1£24.4 29.3+27.1 0.01
Duration of hospitalization (days) 40.0+£32.7 57.1+£39.2 0.01
Maternal age (years) 30.1+4.4 31.4%4.6 0.00
Cervical incompetence 25 (16.8) 83 (43.7) 0.00
Antenatal corticosteroids 20 (13.4) 119 (62.6) 0.00
Hypertension 38 (25.5) 27 (14.2) 0.01
Premature rupture of membrane 30 (20.1) 82 (43.2) 0.00
Gestational diabetes mellitus 5(34) 11 ( 5.8) 0.29

Abbreviation : VLBWI, very low birth weight infant

Table 3. Birth Weight and Gestational Age—specific Distribution and Survival Rate of VLBWI

Period 1 Period 1T
Total birth (%) Survival (%) Total birth (%) Survival (%)
Birth weight (g)
<500 3 (20 0(C 00 3(16) 0(C 00
500-749 9 (6.0 0(C 00 30 (15.8) 9 ( 30.0)
750-999 30 (20.1) 13 ( 43.3) 41 (21.6) 22 ( 53.6)
1,000-1,249 46 (30.9) 27 ( 58.7) 63 (33.1) 59 ( 93.6)
1,250-1,499 61 (40.9) 48 ( 78.7) 53 (27.9) 51 ( 96.2)
Gestational age (week)
23-24 6 ( 4.0) 0(C 00 26 (13.7) 4 (154)
25-26 22 (14.8) 9 ( 40.9) 35 (18.4) 21 ( 60.0)
27-28 39 (26.2) 18 ( 46.1) 62 (32.6) 53 ( 85.5)
29-30 41 (275) 28 ( 68.3) 34 (17.9) 32 (194.1)
31-32 22 (14.8) 16 ( 72.7) 20 (10.5) 18 ( 90.0)
33-34 15 (10.0) 13 ( 86.7) 9 (4.7 9 (100.0)
35-36 3 (20 3 (100.0) 4 (21) 4 (100.0)
37-38 107 1 (100.0) 0 (00 0(C 00
Total 149 83 ( 59.1) 190 141 ( 74.2)

Survival rate (%)=(number of survival/total number at specific age or gestational age) X100

Abbreviation : VLBWI, very low birth weight infant

NS 250 g SR o] VLBWIQ EXE AHud [7]0]
A= 1,250-1,499 g, 7oA 1,000-1,249 gollA] @& B2
RAtHTable 3). AeIA= w2 AEES 7Y Vo= 255 7
oA E St AES nsolrt glolen, 7]oA & 23-245
ol A 154%9] AEES BATh 25-265014% 17] 40.9%, 117]
60%, 27-285+= 17] 46.1%, 1171 85.5%, 29-30F+= 247} 68.3%,
94.1% 2 1710 vl&f I7]olA BE F7helA] on| 9l AEL9
S BATHP<0.05) (Fig. 1). 2AAZFE AELS 500 g 1|
o A= T o B AEor) gllen 500-749 goll A= 7]l
A AE 7 lad el 7] 30.0%2 AEES B
3 750-999 g 17] 43.3%, I17] 53.6%, 1,000-1,249 g& z}zt

53.7%, 93.6% = 171l H]a)] II7]ol] FA] #AA3] WEEo] =olH
S & 5 IR 1,250-1,499 gold= 2 7|ER T8.7%, 96.2%
Z 719l 99 d= 7 BITHP<0.05) (Fig. 2).

4. VLBWIS| F2 IOl ¢4 Hir
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Faro] 7BE Wol uERde E“], LARIE] Aol flATHIVI:
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1 A
2 on glE Aol gllen,
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719l 189% == 171l <Jn] SMAl S 7}k SIEHP=0.014) (Table 4).
5. VLBWIS| Atgalolat ALZEAI7]
VLBWI®] Apgeiclo s 7l Ao sFaed S50
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Fig. 1. Changes of survival rates between two period by birth
weight.
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Fig. 2. Changes of survival rates between two period by
gestational age.
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Table 4. Comparison of Neonatal Morbidities of VLBWI between Two Periods

Period T (n=149) Period II (n=190) P value
Respiratory distress syndrome 78 (52.3) 104 (54.7) 0.753
Bronchopulmonary dysplasia 40 (26.8) 51 (26.8) 0.999
Patent ductus arteriosus 14 ( 9.4) 36 (18.9) 0.014
Retinopathy of prematurity (stage>1I) 41 (27.5) 60 (31.6) 0.417
Retinopathy of prematurity with laser 24 (16.1) 32 (16.8) 0.857
Intraventricular hemorrhage (grade>III) 12 ( 8.1) 15 ( 7.9 0.957
Periventricular leukomalacia 8 (54) 15 ( 7.9 0.359
Necrotizing enterocolitis (stage=>1II) 7 (4.7 12 ( 6.3) 0.520

Abbreviation : VLBWI, very low birth weight infant
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Table 5. Comparison of Causes and Time of Death of VLBW between Two Periods

Period I (n=61) (%) Period II (n=49) (%) Total (n=110) (%)
Respiratory distress syndrome 24 (39.3) 11 (22.4) 35 (31.8)
Pulmonary hemorrhage 12 (19.7) 16 (32.7) 28 (25.5)
Air leak syndrome 7 (11.5) 1 (201 8 (7.3
Birth asphyxia 4 ( 6.6) 3 (6.1 7 (6.4)
Sepsis 3 (49 6 (12.2) 9 (82
Acute renal failure 2 (33) 6 (12.2) 8 (7.3
Heart failure 2 (33 2 (4.1 4 ( 36)
Intraventricular hemorrhage 2 (33) 2 (4.1 4 ( 3.6)
Pneumonia 3 (49 0 (0.0 3 (27
Necrotizing enterocolitis 1(16) 0 (0.0 1 (09
Pulmonary hypertension 1(16) 2 (4.1 3027

Abbreviation: VLBWI, very low birth weight infant
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stthzh, 1990t wiskal Aotets] 7 A= o] A stE Ao} IFe U)o EXAATIH AudHe] o volxgolE &3}
AFARI} Ao DAsE I, viol TFEA TF9 I gl 2pol7t fIATH26.8% vs. 268%, 27.5% vs. 31.6
AFEAA 1F ¥ TASHAE E?ﬁ}% T Ao} o8 FE9 %). ol Wgotg g3 o] FE5olstA AFSFI| A
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gho] Wol A& o 4 Qlo) 13 B 5% ol Zyt A 239 a3 Kim 57 AF 2-39¢] 458% 2 714 Brin B st
7] st Zolda<s & & AUk o) A ~HZo|= Atk 2 AFAANE ST 7Y ol Apger H9Tt 171004
AHE EAdsts B9 A AR EEE AAD] sta B9 Sede & 63.9%, 17114 67.3%= 717 Wttt AA A APdEe] 74
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